Characterization of the N-terminal and C-terminal domains of human apolipoprotein(a): relevance to fibrin binding.
The structural domains of human apolipoprotein(a) (apo(a)) in the lipoprotein(a) (Lp(a)) particle have been recently investigated by limited proteolysis [Huby, T., Doucet, C., Dieplinger, H., Chapman, J., & Thillet, J. (1994) Biochemistry 33, 3335-3341]. We have shown that apo(a) can be cleaved into two structural domains: one was of constant size (170 kDa) and corresponded to the C-terminal (Cter) domain of apo(a). This domain was linked by a disulfide bond to apo B100. By contrast, the N-terminal (Nter) domain, whose size varied according to the digested apo(a) isoform, was not linked to apo B100. We now describe the purification of these apo(a) domains and their interaction with fibrin surfaces in an in vitro binding assay. The Nter domain of apo(a) was purified as a soluble protein in a two-step procedure which involved sequential use of a heparin-Sepharose column and a lysine-Sepharose column. The Cter domain of apo(a), which remained in disulfide linkage with apo B100 of Lp(a), was isolated as a lipoprotein particle by a combination of chromatographic steps on heparin-Sepharose and Q-Sepharose columns. This particle, termed "mini-Lp(a)", appeared homogeneous in nondenaturing polyacrylamide gels and exhibited a particle size (285 A) which was intermediate between that of Lp(a) (300 A) and LDL (265 A). The cleavage site between the respective apo(a) domains was determined by N-terminal sequencing of the purified Cter domain. Such cleavage occurred between residues 3532 and 3533, which are located in the interkringle region between apo(a) kringles 4(4) and 4(5).(ABSTRACT TRUNCATED AT 250 WORDS)